Analysis of integrated multiple 'omics' datasets reveals the mechanisms of initiation and determination in the formation of tuberous roots in Rehmannia glutinosa.
All tuberous roots in Rehmannia glutinosa originate from the expansion of fibrous roots (FRs), but not all FRs can successfully transform into tuberous roots. This study identified differentially expressed genes and proteins associated with the expansion of FRs, by comparing the tuberous root at expansion stages (initiated tuberous root, ITRs) and FRs at the seedling stage (initiated FRs, IFRs). The role of miRNAs in the expansion of FRs was also explored using the sRNA transcriptome and degradome to identify miRNAs and their target genes that were differentially expressed between ITRs and FRs at the mature stage (unexpanded FRs, UFRs, which are unable to expand into ITRs). A total of 6032 genes and 450 proteins were differentially expressed between ITRs and IFRs. Integrated analyses of these data revealed several genes and proteins involved in light signalling, hormone response, and signal transduction that might participate in the induction of tuberous root formation. Several genes related to cell division and cell wall metabolism were involved in initiating the expansion of IFRs. Of 135 miRNAs differentially expressed between ITRs and UFRs, there were 27 miRNAs whose targets were specifically identified in the degradome. Analysis of target genes showed that several miRNAs specifically expressed in UFRs were involved in the degradation of key genes required for the formation of tuberous roots. As far as could be ascertained, this is the first time that the miRNAs that control the transition of FRs to tuberous roots in R. glutinosa have been identified. This comprehensive analysis of 'omics' data sheds new light on the mechanisms involved in the regulation of tuberous roots formation.